Effect of cationic microemulsion on hemolysis and immune cell uptake  by Lamaisakul, Sakalanunt et al.
Effect of cationic microemulsion on hemolysis
and immune cell uptake
Sakalanunt Lamaisakul a,*, Angkana Tantituvanont a,
Vimolmas Lipipun b, Garnpimol C. Ritthidej a
a Department of Pharmaceutics and Industrial Pharmacy, Chulalongkorn University, Bangkok 10330, Thailand
b Department of Biochemistry and Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University,
Bangkok 10330, Thailand
A R T I C L E I N F O
Article history:
Available online 25 November 2015
Keywords:
Cationic microemulsion
Hemolysis
Adjuvant
Immune cell uptake
Squalene-based oil-in-water nanoemulsions, constituents in
influenza vaccines, have been approved in Europe as human
licensed adjuvants [1]. With similar constituents but easier
manufacturing procedure and greater physical stability [2],
microemulsion was of interest. To improve cellular uptake,
positive surface charge of nanosystems has been reported
[3]. In the present study, cationic microemulsions were
prepared, characterized and evaluated in immune cell, human
monocyte/macrophage. Toxicity of formulations was also
investigated.
Oil in water microemulsions containing vegetable oil and
nonionic surfactants were prepared in the absence and pres-
ence of cationic surfactant, cetyltrimethylammonium Bromide
(CTAB), designated as C0, C2 and C4, respectively and then
sterilized by autoclaving. Prior to evaluation, each formula-
tion was diluted with suspension of BSA, a model antigen, by
simple mixing. The results from zetasizer Nano-ZS indicated
that the average particle size of the autoclaved preparations
was about 20 nm with pdI between 0.20 and 0.33 and was
stable over 18 months at 4 °C in the refrigerator. Addition of
cationic surfactant gradually increased the zeta potential
value of microemulsion. Furthermore, BSA in all formula-
tions had retained protein integrity of both primary and
secondary structures, assessed by SDS-PAGE method and cir-
cular dichroism spectroscopy, respectively. Hemolytic activity
of the formulations when incubated with a suspension of RBC
was not more than 0.1% equivalent to that of a negative saline
control, indicating good hemocompatibility as shown in Fig. 1A.
Cellular uptake results from FACS flow cytometry analysis on
humanmonocyte/macrophage cells between prepared BSA for-
mulations and commercial AddaVax™ adjuvant, shown in
Fig. 1B, revealed that the obtained formulations with higher
amount of cationic surfactant tended to significantly
improve cellular uptake of the blended FITC-BSA (p < 0.05).
These results were confirmed by confocal microscopy
images of internalization of FITC-BSA by elicited human
monocyte/macrophage. According to these results, it was
concluded that the prepared cationic microemulsion had
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potential to be used as novel adjuvant for parenteral vaccine
administration.
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Fig. 1 – Hemolysis assay (A); overlay histograms of flow cytometry analysis of cellular uptake study (B).
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